PEPTIC ULCER DISEASE

Anatomy 
1. Stomach

Definition

· The stomach is a muscular bag forming the widest and most distensible part of the digestive tube. 

· It is connected above to the lower end of the oesophagus and below to the duodenum. 

· It acts as a reservoir of food and helps in digestion of carbohydrates, proteins and fats.

Location

· The stomach lies obliquely in the upper and left part of the abdomen, occupying the epigastric, umbilical and left hypochondriac regions. 

· Most of it lies under cover of the left costal margin and the ribs 

Size

· The stomach is a very distensible organ. 
· It is about 25cm long, and the mean capacity is one ounce (30 ml) at birth, one litre (1000 ml) at puberty and 1½ to 2 litres or more in adults.
Blood Supply

· The stomach is supplied by: 
1. The left gastric artery, a branch of the coeliac trunk; 
2. The right gastric artery, a branch of the common hepatic; 
3. The right gastroepiploic artery, a branch of the gastroduodenal; 
4. The left gastroepiploic artery, a branch of the splenic; and 
5. 5 to 7 short gastric arteries, which are also branches of the splenic artery 
· The veins of the stomach drain into the portal, superior mesenteric and splenic veins.

Nerve Supply

· The stomach is supplied by sympathetic and parasympathetic nerves. 

· The sympathetic nerves are derived from thoracic six to ten segments of the spinal cord, via the greater splanchnic nerves, and the coeliac and hepatic plexuses. 
· They travel along the arteries supplying the stomach. 
· These nerves are (a) vasomotor, (b) motor to the pyloric sphincter, but inhibitory to the rest of the gastric musculature: and (c) and are the chief pathway for pain sensations from the stomach.

· The parasympathetic nerves are derived from the vagi, through the oesophageal plexus and gastric nerves. 
· The anterior gastric nerve (made up of one or two trunks) contains mainly the left vagal fibres, and the posterior gastric nerve (again made up of one to two trunks) contains mainly the right vagal fibres. 
· Parasympathetic nerves are motor and secretomotor to the stomach. 
· Their stimulation causes increased motility of the stomach and secretion of gastric juice rich in pepsin and HC1 

Development

· Stomach: The caudal part of foregut shows a fusiform dilatation with anterior and posterior borders and left and right surfaces. 

· It rotates anteriorly 90 degree clockwise, so that left surface faces even the original posterior border of stomach grows faster, forming the greater curvature. 

· The stomach also rotates along anteroposterior axis, so that distal or pyloric part moves to right and proximal or cardiac part moves to left side.

· The 90 degree rotation of stomach along the vertical axis pulls the dorsal mesogastrium to the left side creating the lessor sac or omental bursa.

· Spleen appears as mesodermal condensation in the left leaf of dorsal mesogastrium.

Clinical anatomy

· Gastric ulcer occurs typically along the lesser curvature. 

· This is possibly due to the following peculiarities of the lesser curvature: 

1. It is homologous with the gastric trough of ruminants. 

2. Mucosa is not freely movable over the muscular coat. 

3. The epithelium is comparatively thin. 

4. Blood supply is less abundant and there are fewer anastomoses. 

5. Nerve supply is more abundant, with large ganglia. 

6. Because of the gastric canal, it receives most of the insult from irritating drinks. 

7. Being shorter in length the wave of contraction stays longer at a particular point, viz, the standing wave of incisura.

2. Duodenum
Definition and Location

· The duodenum is the shortest, widest and most fixed part of the small intestine. 

· It extends from the pylorus to the duodenojejunal flexure. 

· It is curved around the head of the pancreas in the form of the letter ‘C’. 

· The duodenum lies above the level of the umbilicus, opposite first, second and third lumbar vertebrae.

Length and Parts

· The duodenum is mostly retroperitoneal and fixed, except at its two ends
· Duodenum is 25 cm long and is divided into the following four parts 

1. First or superior part, 5 cm long.

2. Second or descending part, 7.5 cm long.

3. Third or horizontal part, 10 cm long.

4. Fourth or ascending part, 2.5 cm long.

Arterial Supply

· The duodenum develops partly from the foregut and partly from the midgut. 
· The opening of the bile duct into the second part of the duodenum represents the junction of the foregut and the midgut
· Upto the level of the opening, the duodenum is supplied by the superior pancreaticoduodenal artery and below it by the inferior pancreaticoduodenal artery 

· The first part of the duodenum receives additional supply from: (a) The right gastric artery: (b) the supraduodenal artery of Wilkie, which is usually a branch of the hepatic artery; (c) the retroduodenal branches of the gastroduodenal artery: and (d) some branches from the right gastroepiploic artery.

Venous Drainage

· The veins of the duodenum drain into the splenic, superior mesenteric and portal veins.

Nerve Supply

· Sympathetic nerves from thoracic ninth and tenth spinal segments and parasympathetic nerves from the vagus pass through the coeliac plexus and reach the duodenum along its arteries.

Clinical anatomy

· The first part of the duodenum is one of the commonest sites for peptic ulcer, possibly because of direct exposure of this part to the acidic contents reaching it from the stomach.

· The patient is usually an overbusy young person with a tense temperament. 

· The ulcer pain located at the right half of epigastrium is relieved by meals and reappears on an empty stomach.

· The first part of duodenum is overlapped by the liver and gall bladder, either of which may become adherent to or even ulcerated by a duodenal ulcer.

Definitions:

· An ulcer is defined as disruption of the mucosal integrity of the stomach and/or duodenum leading to a local defect or excavation due to active inflammation.
· Ulcers are defined as breaks in the mucosal surface >5 mm in size, with depth to the submucosa.
· From a histologic perspective, an ulcer is a loss of the surface epithelium that extends deeply enough to reach or penetrate the muscularis mucosae. 
· From a clinical perspective, an ulcer is a loss of the mucosal surface, visible by endoscopy or radiography, which, in addition to having depth, is greater than 5 mm in diameter
· Ulcers may range in size from several millimeters to several centimeters. 

· Ulcers are delineated from erosions by the depth of penetration; erosions are more superficial and do not involve the muscularis mucosae. 
· Ulcers are distinguished from erosions, which are small (<5 mm) superficial mucosal lesions.
· Most commonly, ulcers occur in the duodenum and stomach, but they may also occur in the esophagus, in the small intestine, at gastroenteric anastomoses, and, rarely, in areas of ectopic gastric mucosa, for example, in Meckel's diverticula.
Epidemiology

· Lifetime prevalence of PUD in the United States is ~12% in men and 10% in women.
· DUs are estimated to occur in 6–15% of the Western population
· Lifetime prevalence is approximately 11-14% for men and 8-11% for women
· GUs tend to occur later in life than duodenal lesions, with a peak incidence reported in the sixth decade. 

· More than half of GUs occur in males and are less common than DUs, perhaps due to the higher likelihood of GUs being silent and presenting only after a complication develops.

· Gastric ulceration is substantially less common than duodenal ulceration. 

· The epidemiology of peptic ulcer largely reflects environmental factors, primarily H. pylori infection, NSAID use, and smoking.

· In developing nations, the majority of children are infected with H. pylori before the age of 10 and adult prevalence peaks at more than 80 percent before age 50

· Prevalence is 20–50% in industrialized countries

· Two factors that predispose to higher colonization rates include poor socioeconomic status and less education. 

· Other risk factors for H. pylori infection are (1) birth or residence in a developing country, (2) domestic crowding, (3) unsanitary living conditions, (4) unclean food or water, and (5) exposure to gastric contents of an infected individual.

· Transmission of H. pylori occurs from person to person, following an oral-oral or fecal-oral route

Etiology

H pylori infection 

· H pylori infection and NSAID use account for most cases of PUD. 

· Excluding patients who use NSAIDs, 61% of duodenal ulcers and 63% of gastric ulcers are positive for H pylori in one study. 
· Prevalence in complicated ulcers (i.e. bleeding, perforation) is significantly lower than that found in uncomplicated ulcer disease.

Nonsteroidal anti-inflammatory drugs 

· Similar to H pylori infection, NSAID use is a common cause for PUD. 

· Corticosteroids alone do not increase the risk for PUD; however, they can potentiate the ulcer risk in patients who use NSAIDs concurrently.

Severe physiologic stress 

· Burns 

· CNS trauma 

· Surgery 

· Severe medical illness

Hypersecretory states (uncommon) 

· Gastrinoma (Zollinger-Ellison syndrome) or multiple endocrine neoplasia (MEN-I) 

· Antral G cell hyperplasia 

· Systemic mastocytosis 

· Basophilic leukemias
Others

· Diseases associated with an increased risk of PUD include cirrhosis, chronic obstructive pulmonary disease, renal failure, and organ transplantation. 

· Additional rare, miscellaneous causes include radiation-induced or chemotherapy-induced ulcers, vascular insufficiency (crack cocaine), and duodenal obstruction.
· Gastric ulceration is also associated with smoking
Pathophysiology
· It appears that certain factors, namely H. pylori and NSAIDs, disrupt the normal mucosal defense and repair, making the mucosa more susceptible to the attack of acid.

pH. pylori

· Gastric infection with the bacterium H. pylori accounts for the majority of PUD. 

· This organism also plays a role in the development of gastric mucosal-associated lymphoid tissue (MALT) lymphoma and gastric adenocarcinoma

· H. pylori is present in only 30–60% of individuals with GUs and 50–70% of patients with DUs.

· The particular end result of H. pylori infection (gastritis, PUD, gastric MALT lymphoma, gastric cancer) is determined by a complex interplay between bacterial and host factors

Bacterial factors: 

· H. pylori is able to facilitate gastric residence, induce mucosal injury, and avoid host defense. 

· Urease produced by the organism catalyzes urea to ammonia. 
· The ammonia, while enabling the organism to survive in the acidic environment of the stomach, may erode the mucous barrier, leading to epithelial damage. 
· The bacteria produce surface factors that are chemotactic for neutrophils and monocytes, which in turn contribute to epithelial cell injury 

· H. pylori makes proteases and phospholipases that break down the glycoprotein lipid complex of the mucous gel, thus reducing the efficacy of this first line of mucosal defense. 

· Mucolytic enzymes (e.g. bacterial protease, lipase) appear to be involved in degradation of the mucous layer, making the epithelium more susceptible to acid damage. 
· H. pylori expresses adhesins, which facilitate attachment of the bacteria to gastric epithelial cells. 

· Lipopolysaccharide (LPS) of gram-negative bacteria often plays an important role in the infection, and may promote a smoldering chronic inflammation

Host factors: 

· The inflammatory response to H. pylori includes recruitment of neutrophils, lymphocytes (T and B), macrophages, and plasma cells. 

· The pathogen leads to local injury by binding to class II MHC molecules expressed on gastric epithelial cells, leading to cell death (apoptosis). 

· Moreover, bacterial strains that encode cag-PAI can introduce Cag A into the host cells, leading to further cell injury and activation of cellular pathways involved in cytokine production. 

· Elevated concentrations of multiple cytokines are found in the gastric epithelium of H. pylori–infected individuals, including interleukin (IL) 1/, IL-2, IL-6, IL-8, tumor necrosis factor (TNF) and interferon (IFN-). 

· Cytokines produced in response to inflammation may play a role in mucosal damage and subsequent ulcerogenesis.
· Additional mechanisms by which H. pylori may cause epithelial cell injury include (1) activated neutrophil-mediated production of reactive oxygen or nitrogen species and enhanced epithelial cell turnover and (2) apoptosis related to interaction with T cells (T helper 1, or TH1, cells) and IFN-

NSAID
· NSAIDs likely promote mucosal inflammation and ulcer formation through both topical and systemic effects. 
· Because NSAIDs are weak acids and non-ionized at gastric pH, they diffuse freely across the mucous barrier into gastric epithelial cells, where H+ ions are liberated, leading to cellular damage. 
· Topical NSAIDs can also alter the surface mucous layer, permitting back diffusion of H+ and pepsin, leading to further epithelial cell damage
· Systemic effects appear to be mediated through their ability to inhibit cyclooxygenase activity and thereby prostaglandin production. 
· Prostaglandins play a critical role in maintaining gastroduodenal mucosal integrity and repair. 
· It therefore follows that interruption of prostaglandin synthesis can impair mucosal defense and repair, thus facilitating mucosal injury via a systemic mechanism.
· By inhibiting prostaglandin production, NSAIDs induce several changes in the gastric microenvironment (e.g. reduced gastric blood flow, reduced mucus and HCO3 secretion, decreased cell repair and replication), leading to breakdown of mucosal defense mechanisms.
Other factors

· Cigarette smoking has been implicated in the pathogenesis of PUD. 

· Not only have smokers been found to have ulcers more frequently than do nonsmokers, but smoking appears to decrease healing rates, impair response to therapy, and increase ulcer-related complications such as perforation. 

· The mechanism responsible for increased ulcer diathesis in smokers is unknown. 

· Theories have included altered gastric emptying, decreased proximal duodenal bicarbonate production, increased risk for H. pylori infection, and cigarette-induced generation of noxious mucosal free radicals.

· Genetic predisposition may play a role in ulcer development.

· Increased frequency of blood group O and of the nonsecretor status have also been implicated as genetic risk factors for peptic diathesis. 

· However, H. pylori preferentially binds to group O antigens

· Psychological stress has been thought to contribute to PUD

· Diet has also been thought to play a role in peptic diseases. 
· Certain foods can cause dyspepsia

· This is also true for beverages containing alcohol and caffeine. 
· Specific chronic disorders have been associated with PUD. 

· Those with a strong association are (1) systemic mastocytosis, (2) chronic pulmonary disease, (3) chronic renal failure, (4) cirrhosis, (5) nephrolithiasis, and (6) alpha1-antitrypsin deficiency. Those with a possible association are (1) hyperparathyroidism, (2) coronary artery disease, (3) polycythemia vera, and (4) chronic pancreatitis

Pathology 

Duodenal Ulcers

· DUs occur most often in the first portion of duodenum (>95%), with ~90% located within 3 cm of the pylorus. 

· They are usually 1 cm in diameter but can occasionally reach 3–6 cm (giant ulcer). 

· Ulcers are sharply demarcated, with depth at times reaching the muscularis propria. 

· The base of the ulcer often consists of a zone of eosinophilic necrosis with surrounding fibrosis. Malignant DUs are extremely rare
· A chronic ulcer penetrates the mucosa and into the muscle coat leading to fibrosis. 
· The fibrosis causes defor​mities such as pyloric stenosis. 
· When an ulcer heals a scar can be observed in the mucosa. 
· Sometimes there may be more than one duodenal ulcer. 
· The situation in which there is both a posterior and an anterior duodenal ulcer is referred to as ‘kissing ulcers’. 
· Anteriorly placed ulcers tend to perforate and, by contrast, posterior duodenal ulcers tend to bleed, sometimes by eroding a large vessel such as a gastroduodenal artery. 
· Occasionally the ulceration may be so extensive that the entire duodenal cap is ulcerated and devoid of mucosa. 
Gastric ulcers
· Gastric ulcers tend to be larger. 
· Fibrosis, when it occurs, may result in the now rarely seen hour-glass contraction of the stomach. 
· Large chronic ulcers may erode posteriorly into the pancreas and on other occasions into major vessels such as the splenic artery. 
· Less commonly, they may erode into other organs such as the transverse colon. 
· Chronic gastric ulcers are much more common on the lesser curve, especially at the incisura angularis, than the greater curve, and even when high on the lesser curve they tend to be at the boundary between the acid-secreting and the non acid-secreting epithelia. 
· With atrophy of parietal cell mass nonacid-secreting epithelium migrates up the lesser curvature
· Chronic duodenal ulcers are not associated with malignancy and, by contrast, gastric ulcers are. 
Clinical features 
Pain: 

· The pain is epigastric, often described as gnawing. 
· Occurs 2-3 hours after meals

· Eating or antacids may sometimes relieve the discomfort. 
· Patient awakens with pain at night. 

· May radiate to the back (consider penetration)

· The pain is normally intermittent rather than intractable 

Periodicity: 

· One of the classical features of untreated peptic ulceration is periodicity. 
· Symptoms may disappear for weeks or months to return again. 
· This periodicity may be related to the sponta​neous healing of the ulcer. 

Vomiting/Nausea
· Whilst this occurs, it is not a notable feature unless the stenosis has occurred.

· It might be related to partial or complete gastric outlet obstruction

Alteration in weight 

· Weight loss may occur. 
· Patients with gastric ulceration are often underweight but this may precede the occurrence of the ulcer. 

Bleeding 

· All peptic ulcers may bleed. 
· Hematemesis or melena resulting from gastrointestinal bleeding 

· The bleeding may be chronic and presentation with anaemia is not uncommon. 
Others

· Dyspepsia, including belching, bloating, distention, and fatty food intolerance 

· Heartburn 

· Chest discomfort 

Clinical examination 

· Examination of the patient may reveal epigastric tenderness but except in extreme cases (for instance gastric outlet obstruction) there is unlikely to be much else to find. 
· Succussion splash resulting from partial or complete gastric outlet obstruction

Investigation 
Radiologic Studies
· Plain films of the abdomen are of little value in the diagnosis of peptic ulcer disease unless perforation is suspected. 

· In this situation, upright or lateral decubitus x-rays may show the presence of free air. 

· General physicians suspecting the presence of an ulcer may consider obtaining a barium upper gastrointestinal (UGI) examination, employing either single-contrast or preferably double-contrast ("air-contrast") techniques.
Endoscopy

· In the investigation of such patients, imaging, preferably with flexible gastroduodenoscopy, is required. 

· Endoscopy provides the most sensitive and specific approach for examining the upper gastrointestinal tract 

· In addition to permitting direct visualization of the mucosa, endoscopy facilitates photographic documentation of a mucosal defect and tissue biopsy to rule out malignancy (GU) or H. pylori. 

· Endoscopic examination is particularly helpful in identifying lesions too small to detect by radiographic examination, for evaluation of atypical radiographic abnormalities, or to determine if an ulcer is a source of blood loss

· Upper gastrointestinal endoscopy has come to be the "gold standard" in diagnosing peptic ulcers, although it is less than perfect. 

· In most series, more than of 90% of lesions present are diagnosed at endoscopy.

Identification of H pylori Infection

· Non-invasive/Nonendoscopic tests

1. Serology: presence or absence of immunoglobulin G (IgG) antibody to H pylori infection.
2. Nonendoscopic urease tests (NUTs): The urea breath or blood tests are noninvasive and unlike antibody tests, identify only patients with active H pylori infection.

3. Fecal antigen test: The fecal antigen test (FAT) utilizes polyclonal anti-H pylori capture antibody adsorbed to microwells

· Invasive/Endoscopic tests: In patients with a peptic ulcer diagnosed by endoscopy, biopsies can be performed to look for evidence of H pylori.

1. Rapid urease testing: H pylorus produces large amounts of the enzyme urease, which cleaves urea to ammonia and bicarbonate leading to a pH change in the microenvironment of the organism.
2. Histology: Routine hematoxylin and eosin staining typically allows recognition of the organism by an experienced pathologist.

3. Culture: Although H pylori can be cultured from gastric biopsies, the process is slow, complicated by the need for special culture media, and expensive
Differential diagnosis
· nonulcer dyspepsia (NUD) also known as functional dyspepsia or essential dyspepsia
· gallstone disease and its complications, 
· gastroesophageal reflux disease, 
· chronic pancreatitis, 
· cancers of the stomach and pancreas, 
· postgastrectomy gastritis
· diseases of the transverse colon

Treatment 
· The vast majority of uncomplicated peptic ulcers are treated medically.

· Surgical treatment was aimed principally at reducing gastric acid secretion and, in the case of gastric ulceration, removing the diseased mucosa. 
· When originally devised medical treatment also aimed to reduce gastric acid secretion, initially using the highly successful H2-receptor antagonist and subsequently proton pump inhi​bitors. 
· This has now largely given way to eradication therapy

· Most patients with PUD are treated successfully with cure of H pylori infection and/or avoidance of NSAIDs, along with the appropriate use of antisecretory therapy
· A number of treatment options exist for patients presenting with symptoms suggestive of PUD or ulcerlike dyspepsia, including empiric antisecretory therapy, empiric triple therapy for H pylori infection, endoscopy followed by appropriate therapy based on findings, and H pylori serology followed by triple therapy for patients who are infected. Breath testing for active H pylori infection may be used
Medical treatment 

· It is reasonable that a doctor managing a patient with an uncomplicated peptic ulcer should suggest modifications to the patient’s lifestyle, particularly the cessation of cigarette smoking
· Treat all patients with peptic ulcers and associated H pylori infection with proton pump inhibitor (PPI)-based triple therapy, which results in a cure rate of infection and healing in approximately 85-90% of cases. 

· Ulcers can relapse in the absence of successful H pylori eradication

· Active ulcers associated with NSAID use are treated with an appropriate course of PPI therapy and the cessation of NSAIDs. 

· For patients with a known history of ulcer, and in whom NSAID use is unavoidable, the lowest possible dose and duration of the NSAID and co-therapy with a PPI or misoprostol are recommended.

· PPI-based triple therapies for H pylori are considered the first-line therapies for the treatment of H pylori in the United States with a cure rate of 85-90%. 

· These regimens consist of a PPI, amoxicillin, and clarithromycin for 7-14 days. 
· A longer duration of treatment (14 d vs 7 d) appears to be more affective and is currently the recommended duration of treatment. 

· Amoxicillin should only be substituted by metronidazole in penicillin-allergic patients because of the high rate of metronidazole resistance

· In the setting of active ulcers caused by H pylori, treatment with a PPI beyond the 14-day course of antibiotics and until the confirmation for the eradication of H pylori is recommended for complicated ulcers.

· PPI-based triple therapies consist of a 14-day treatment of the following:

· Omeprazole (Prilosec): 20 mg PO bid or

· Lansoprazole (Prevacid): 30 mg PO bid or

· Rabeprazole (Aciphex): 20 mg PO bid or

· Esomeprazole (Nexium): 40 mg PO qd

                                                                                           Plus:

· Clarithromycin (Biaxin): 500 mg PO bid and

· Amoxicillin (Amoxil): 1 g PO bid

· The alternative combination therapy consists of the following treatments administered for 14 days:

· Omeprazole (Prilosec): 20 mg PO bid or

· Lansoprazole (Prevacid): 30 mg PO bid or

· Rabeprazole (Aciphex): 20 mg PO bid or

· Esomeprazole (Nexium): 40 mg PO qd

                                                                                         Plus:

· Clarithromycin (Biaxin): 500 mg PO bid and

· Metronidazole (Flagyl): 500 mg PO bid

· Quadruple therapies for H pylori infection are generally reserved for patients who have failed a course of treatment and are administered for 14 days. 
· The treatment includes the following drugs:

· PPI PO bid and

· Bismuth 525 mg PO qid and

· Metronidazole 500 mg PO qid and

· Tetracycline 500 mg PO qid
Surgical Care

· With the success of medical therapy, surgery has a very limited role in the management of PUD. 

· Potential indications for surgery include refractory disease. 
· Complications of PUD include the following: 

· Refractory, symptomatic peptic ulcers, though rare with the cure of H pylori infection and the appropriate use of antisecretory therapy, are a potential complication of PUD. 

· Perforation usually is managed emergently with surgical repair. 
· Obstruction can complicate PUD, particularly if PUD is refractory to aggressive antisecretory therapy, H pylori eradication, or avoidance of NSAIDs. 
· Penetration, particularly if not walled off or if a gastrocolic fistula develops, is a potential complication of PUD. 

· Bleeding can complicate PUD, particularly in patients with massive hemorrhage and hemodynamic instability, recurrent bleeding on medical therapy, and failure of therapeutic endoscopy to control bleeding.

· The appropriate surgical procedure depends on the location and nature of the ulcer. 

· Many authorities recommend simple oversewing of the ulcer with treatment of the underlying H pylori infection or cessation of NSAIDs for bleeding PUD. 

· Additional surgical options for refractory or complicated PUD include vagotomy and pyloroplasty, vagotomy and antrectomy with gastroduodenal reconstruction (Billroth I) or gastrojejunal reconstruction (Billroth II), or a highly selective vagotomy.
Operations for duodenal ulceration

Duodenal ulcer surgery — rationale

· This has been achieved by diversion of the acid away from the duodenum, reducing the secretory potential of the stomach, or both

Billroth II gastrectomy

· In Billroth II gastrectomy, or its close relation Polya gastrectomy, the antrum and distal body of the stomach are mobilized by opening the greater and lesser omentum and dividing the gastroepiploic arteries, (right) gastric artery and the (left) gastric artery arcade at the limit of the resection. 

· The duodenum is closed off either by suture or using staples, sometimes with difficulty in patients with a very deformed duodenum.

Gastrojejunostomy

· Because of the potential for mortality after gastrectomy the use of gastrojejunostomy alone in the treatment of duodenal ulceration was developed 

· Reflux of alkali from the small bowel into the stomach reduced duodenal acid exposure and was often successful in healing the ulcer. 

· How​ever, because the jejunal loop was exposed directly to gastric acid stomal ulceration was extremely common, hence the procedure in isolation was ineffective

Truncal vagotomy and drainage

· The principle of the operation is that section of the vagus nerves, which are critically involved in the secre​tion of gastric acid, reduces the maximal acid output by approximately 50 per cent. 

· This is similar to the effect of conventional doses of H2-receptor antagonists. 

· Because the vagal nerves are motor to the stomach, denervation of the antro-pyloroduodenal segment results in gastric stasis in a substantial proportion of patients on whom truncal vagotomy alone is performed.

Selective vagotomy and drainage

· In an attempt to reduce the side effects of truncal vagotomy, selective vagotomy was developed. 

· In contrast to truncal vagotomy, where a complete vagal denervation is performed, in selective vagotomy the hepatic and coeliac nerves are preserved but the stomach is still completely vagally denervated. 

· Drainage is required and, as this operation had all the disadvantages of truncal vagotomy but not the merit of simplicity, it was abandoned in favour of highly selective vagotomy

Highly selective vagotomy

· In 1968 Johnston and Amdrup independently devised the operation of highly selective vagotomy in which only the parietal cell mass of the stomach was denervated. 

· This prov​ed to be the most satisfactory operation for duodenal ulcera​tion with a low incidence of side effects and acceptable recurrence rates when performed to a high technical standard
Complications
· The complications of ulcer disease are principally hemorrhage, perforation, penetration, and obstruction, in that order, with hemorrhage being the most common and perforation the most lethal.

· Today, these constitute the main indications for ulcer surgery and account for most deaths from ulcer disease.

1.  Hemorrhage
· Gastrointestinal bleeding is the most common complication observed in PUD

· Classically, hematemesis is more common in gastric ulcers and melena in duodenal ulcers, although the combination of hematemesis and melena can occur with either ulcer when bleeding is brisk.
· Ulcer hemorrhage may be recognized clinically in five patterns of increasing severity and clinical importance:

a) Occult blood in the stool with or without anemia.

b) Coffee grounds emesis.

c) Hematemesis.

d) Melena.
e) Sudden collapse and shock or focal dysfunction in a vital organ (e.g. cerebrovascular accident, coronary ischemia), with or without obvious hemorrhage.

2.  Perforation

· The second most common ulcer-related complication is perforation

· Perforation of an ulcer is usually a dramatic event, the onset of which may be accompanied by severe generalized abdominal pain, loss of bowel sounds, and board-like rigidity of the abdominal wall.

3.  Penetration
· Penetration is a form of perforation in which the ulcer bed tunnels into an adjacent organ. 
· DUs tend to penetrate posteriorly into the pancreas, leading to pancreatitis, whereas GUs tend to penetrate into the left hepatic lobe. 
· Gastrocolic fistulas associated with GUs have also been described
· Unlike perforation, ulcer penetration into an adjacent viscus, such as the liver, pancreas, or biliary system, is rarely dramatic. 
· Rather, it presents with gradual exacerbation of pain, loss of rhythmicity, increase in local tenderness, increasing requirement for medication, or the development of features of an additional disease process, such as pancreatitis or cholangitis. 

· Its most common manifestation is pancreatitis.
4.  Obstruction
· Patients may present with gastric outlet obstruction of two types. 

· The first is due to edema and inflammation surrounding an acute ulcer, especially in the antrum or pyloric channel. 

· The second is due to chronic, permanent scarring with fibrosis and outlet narrowing. 

· Although intensive medical therapy may reverse the first type, it cannot resolve the second.

· Gastric outlet obstruction is the least common complication of peptic (pyloric channel or duodenal) ulcer disease.
5.  Deformities 

